Summary. A histochemical investigation of enzyme activities in the uterine endometrium of mice from Days 4 to 8 of the first pregnancy is described, Day 1 being the day on which a copulation plug appeared in the vagina. The 
, changes were described in the activities of adenosine triphosphatase, 5'-nucleotidase, acid phosphatase and phosphorylase and in properties of capillary basal laminae in the uterine endometrium of mice during pregnancy. These changes all took place within the peri-implantation period and were evidently of significance for the siting of implantation, meta¬ bolism of the decidua or nutrition of the embryo.
Histochemically demonstrable changes in activities of two other enzymes have now been studied during the same period of pregnancy-lactic dehydro¬ genase, which like phosphorylase has an important rôle in glycolysis, and succinic dehydrogenase, a key enzyme in the Krebs' cycle. These enzymes have been investigated in the rat by both histochemical and biochemical techniques, particularly by Christie (1966 Christie ( , 1967 and Yochim and his co-workers (Yochim & Mitchell, 1968; Clark & Yochim, 1971; Yochim, 1971; Yochim & Clark, 1971a, b) , but only Wong & Dickson (1969) appear to have made a histo¬ chemical study of these and other dehydrogenases in relation to implantation in the mouse. The present study revealed a number of features which were not described by Wong & Dickson (1969) .
In order to compare more precisely the timing, location, progress and possible significance of the alterations in the dehydrogenase activities with those of the other enzymes already described, techniques for all these enzymes, and also for localization of glycogen and lipids, were repeated on the uteri used in the present experiments. A 'sandwich' method of mounting serial sections enabled techniques for a number of enzymes, and for glycogen and lipids, to be carried out at any level of the uterus, permitting very close cell-with-cell comparisons.
MATERIALS AND METHODS
Virgin female albino mice of Parkes (Pearse, 1968) .
Acid phosphatase. Gomori's (1952) lead phosphate method, as modified by Burstone (1962) (Jacobsen, 1969) .
Nicotinamide adenine dinucleotide diaphorase. Nitro-BT method (Pearse, 1960) (1968, 1971 (Paraffin wax-embedded sections showed blastocysts in the uterine lumen attached to the epithelium, which was still intact). x85. Fig. 5 . Section of the same uterus as Fig. 4 , showing the LDH reaction after removal of lipid. The subepithelial primary decidual cells gave a stronger reaction than the sur¬ rounding stromal cells, 350. Fig. 6 . Neighbouring section to that in Fig. 5, and Peripheral non-decidualized stroma, the remnants of glands within that area, and the luminal epithelium outside the decidua gave no reaction, but arterioles in the peripheral stroma showed APase activity, 21. Fig. 9 . A neighbouring section to that in Fig. 8 , incubated for LDH after removal of lipids. The decidual cells around the site of implantation (antimesometrial and lateral) show greatly increased activity. There was no increase in colour-reaction in the remainder of the stroma. The luminal epithelium mesometrial to the decidua and the remaining glands still show strong activity, 21. Fig. 10 . Part of the same section as in Fig. 9 , showing that the reaction in the decidual cells is located throughout the cytoplasm, 85. Fig. 11 . The same uterus as in Fig. 10 . The section which was cut at an angle which was slightly tangential to the implanted embryo and incubated for AMPase shows a strong reaction in the central decidual cells, a weaker reaction in the outer part of decidua and almost no reaction in the peripheral stromal cells, except in a narrow zone of nondecidualized cells at the extreme periphery of the endometrium. In the mesometrial quadrant, there is a non-reactive area of stromal cells surrounding the luminal epithelium. A reaction is seen at the border of the luminal but not of the glandular epithelium.
(Control sections incubated in a mixture in which glycerophosphate was substituted for AMP suggested that some of the activity in the decidual cells may be due to a non¬ specific phosphatase.) x21. Fig. 12 . The same section as in Fig. 11 , showing that the reaction in the decidual cells is located at the cell borders, 85. PLATE 3 Fig. 13 . Day 6 (12.00 hours). There were three (left) and four (right) implantation swellings in the horns. The section, which was incubated for SDH after removal of lipids, was cut at an angle which was slightly tangential to the implanted blastocyst, and includes the centro-lateral and most of the mesometrial endometrium. The strong supranuclear activity in the luminal epithelium (left) becomes progressively weaker as the epithelium starts to break down at the edge of the decidualized area. In the differentiated decidual cells around the implantation site, activity is strong; in the less differentiated cells at the bottom, it is rather weak; in the mesometrial stromal cells, it is moderate. No reaction was seen in the nuclei, 85. Fig. 13 after incubation for AMPase. The strongest reaction appeared in the same area of decidual cells which also showed the strongest SDH activity, but the reaction was at the cell borders (the depth of focus partly obscures this in places). Control sections incubated with glycerophosphate suggested that some of this reaction may be non-specific. Specific 5'-nucleotidase in the luminal borders of the epithelium can be seen to be weakening as the epithelium breaks down within the implantation area. X 85. Fig. 15 . Day 7 ( 11.00 hours). There were seven swellings in each horn. The section was cut at the level of an implanted embryo and incubated for LDH after removal of lipids. In the antimesometrial half, the reaction for LDH is strong over a large area of the decidua. Around this is a zone of weak activity but in a narrow zone at the edge of the decidua, the cells gave a stronger reaction. The peripheral, non-decidualized stromal cells and those in the mesometrial quadrant gave very weak reactions. The activity is still strong in the glandular epithelium and the intact luminal epithelium, 21. Fig. 15 , showing the weak activity in the stromal cells in the mesometrial quadrant, the stronger reaction in the capillary endothelium, and the very strong activity in the decidual cells (right) and the luminal epithelium and residual glands. 85 . Fig. 18 (Hall, 1969) (Yochim, 1971) . Yochim & Clark (1971b) Wattenburg (1958) , Novikoff (1959) and Karaki (1970) that, in addition to the purple reaction indicating specific activity, there is non-specific deposition of dark blue granules of dinitroformazan onto each lipid droplet or at the lipid-aqueous interface, which is not an indication of increased dehydrogenase activity. This is supported in the present tests in which the navyblue formazan granules precipitated onto the Oil Red-stained lipid droplets, the two substances having identical distribution patterns. Indeed, the blue granular deposit proved a valuable indicator of the first appearance and early distribu¬ tion of the lipids, but the increasingly heavy precipitation as lipid deposition increased tended to obscure the specific Nitro-BT-reductase reaction. This was overcome by immersing the sections for 10 min in cold acetone before incuba¬ tion (Novikoff, 1959; Karaki, 1970) 
